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To all whom it may concern:

" ratus, of which the following

10

20

30

36

4G

Bo it known that I, Lemuer WiLiaM
SgrpeLL, r citizen of the United States, re-
siding at Plainfield, in the county of Union
and State of New Jersey, have invented an
Improvement in Vacrwum-Producing Appa-
is a specifi-
cation. .

My invention relates to vacuum producing
apparatus for cleaning devices, especially
those adapted for domestic use. A device
occupying & small area and portable; one
which ean be run by clectricity by a con-
nection with the usual house circuits and
one in which the turbine form of construc-
tion is employed, the object of my inven-
tion being the production of a relatively in-
expensive apparatus of high efficiency and
nominal weight and cost of maintenance.

My invention consists of a flaring or con-
ical hood, inside of which any desired num-
ber of said suction fans may be placed and
operated to exhaust or suck the dust laden
air through a suitable dust separator made
part of said machine and placed between
the usual form of dust collecting devices
with flexible hose attachment and the flaring
or conical hood in which said fans are
operated.

Tt has been found from tests made using
a suction or exhaust fan placed at the
smaller opening of a flaring hood or cone
and discharging the exhaust air into said
cone, that the suction effort is increased by
an amount practicaily equal to the theoret-
ical difference in the velocity of the air with
which it leaves the fan and its velocity
where it discharges from the flaring hood
into the atmosphere. To illustrate:—sup-
ggse the opening in said cone where the air

ischarges into the ntmo%phcre is four times
the area of the fan itself, the suction effort
would be increased and would be practically
four times greater than were the discharge
made into the atmosphere direct withount tﬁe
nse of the flazing nozale.

The speed of moviug air is measured by .

its so calied velocity hiead and in order to
produce the greatest amount of suction, the

velocity of the moving air must not be re-

tarded, except by gradually expanding the
air in siuch a way that as the vo,lucityﬁ)end
decreases the static head likewise decreases,
p_reservin% the established vactum; thus a
Wiht' angle bend in a pipe will reduece the
velacity head as will also a wmidden discharge

from a small pipe into a large pi‘w, but if a
cone is places etween the small pipe and
the large pipe, the air will expand gradu-
ally and its forward velocity will diminish
inversely as the area of the cone or pipe in-
creases and the static head is decreased in
the same proportion, thus preserving the
vacuum already established. In the design
of this apparatus all pipe bends are made
of large radius and flaring cones are placed
between all pipes or vessels having different
diamneters, so that the velocity heads and
static heads may not be mechanically inter-
fered with and the vacuum established may
be preserved. .
n the carrying out of my invention, I
grefer to use two oppositely placed conical
oods, the smaller ends of which come into
proximity in the form of an hour glass with
a small central chamber between them. In
this hour glass or double conical case and
upon an axial shaft thereof are placed op-
positely disposed a series of impellers of
}Jrogressivol increasing diameters, the revo-
ution of which exhausts or sucks the dust
laden air through a dust separator, where
the dust is arrested and the air passes on to
the central chamber between the two conical
hoods. A very high velocity is attained by
these impellers which are fan-wheels of pe-
enliar form and because of the increasing
diameters of said parts toward the delivery
end, the air as delivered is expanded, its
volume increased and its momentum thereby
diminished.

While the machine can be built and op-
erated with one conical houd, T prefer to
make use of two, as it makes possible the
use of double inlet suction devices or fans
balanced against each other, which will take
in the same amount of air as a single inlet
fan at double the speed of suction.

In operation, the air initially drawn
throngh the inlet fan, is discharged into the
flaring cone in the space belween the inlet
- fan and the next fan on the shaft. The
veloeity of the air is diminished in propor-
tion to the relative nreas of the cone nt the
fivst and sccond fans. This air is gathered
up by the second fan, which is lnrger and
. more powerful than the first fan, and is

sent forwnrd into the space hetworn the fivs
| and second fans where the third fan, being

Tnrger and more powerfal than the second
l fan. sends it agnin forwnrd.  This process
Lenn ho continned at will witil the air is
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finally discharged through the end of the | except that in the series at the right hand

cone 1nto the atmosphere. ]
In the drawing, Figure 1 is a top plan
view of my improved portable vacuum

clezning apparatus. Fig. 21isa longitudinal

side of the center Fig. 2, the blades are et
in the opposite direction to what they are
set at the left hand side of the center IFig. 2.

|While I have herein shown and described

central section and parfial elevation of the | a series of disks ¢' &' in connection with

same. Fig. 3 is a cul ) :
partial elevation. Fig. 4isa partial eleva-
tion of one of the fan-wheels. Iig. 5is a
vertical section at the dotted line w, z, of
Fig. 4. Fig. 6 is a sectional 1;1‘“‘ at the dot-
ted line , ¥, of Fig. 5, and Fig. 7 is a_per-
spective view of one of the blades of the
turbine structore. .

The turbine device consists of a conical
skeleton frame in two parts divided along a
horizontal plane. These two parts are rep-
resented at ¢ b with integral central frame
parts o' b and frame ends a? b*; the frame
ends having foot pieces shown in Fig. 3
providing for the support of the case, inside
of which are the sheet metal cones ¢ d set in
opposition fitting snugly within the frames
with the smaller ends coming against the
central frame parts a* b'. The conical skel-
eton frames divided along a horizontal line
are securely connected by bolts 2 3 and the
internal sheet metal cones may be held fric-
tionally in position or may be otherwise se-
cured in any desired manuer.

Centrally in the frame ends @* b* are
bearings e ¢ preferably supportegd by radial
support arms which however, are not shown
except generally in Fig. 2. A shaft f in
these bearings ¢ ¢' passes centrally and
axially through the hour glass structure or
double conical frame members, and on one
end of this shaft is a motor f* of suitable
character directly connected to the shaft for
revolving the same and the parts carried
thereby. This motor may be electrically
connected to the regular hight service of n
private dwelling for its operation. Upon
this shaft f and at spaced apart intervals
are hubs g and / in series at each side of the
center and disks g* A* are formed with these
hubs, and I provide rims ¢* A* shown in se-
ries at each side of the center and belween
the respective disks and rims are fixed and
secured the turbine blades ¢, details of which
ave particularly shown in Figs. 4 to 7 in-
clusive. Fach of these turbine blades is
alike and as shown in Kig. 7, consists of the
carved blade ¢ with flanges ¢ at the oppo-
site edges which are perforated for secur-
ing devices such as the screws 4, one flange
being connected to the rim of the disk form-
ing part of one of snid hubs and the other
flange to an outside rim; the bladey sevving
to conneet the rims witl
euch built up structure comprises u lab,
with its disk and rim, curved blades and an
outside rim and constitutes one of the tur-
bine devices, These turbine devices are all
alike but of progressively increasing sive,

central cross section and | these turbine devices or impellers, I do not

limit myself to the precise details of the im-
peller devices so long as the same and the
inclosing ease ave of conoidal form or grad-
ually increasing diameters,

The ugper portion of the central frane
a’ is made flat, and resting thercon and se-
cured thereto as will appear particularly
from Figs. 2 and 3, is a frume % placed
transversely in its line of direction of the
axis of the hour glass structure, This
frame is provided with an open center and
with ring ends %' %k* which are flanged iu
cross section as will appear particularly
from Fig. 3. These ring ends have projec-
tions at opposite sides provided with
notches 5.

I provide two receptacles or vessels { n.
These vessels are formed with beaded up-
per edges 6 which are of a diameter to {)’e
snugly received into the lower flange of the
vear-ends k' A% and therein tp set against
packing rings, and these vessels I » at oppo-
site sides are provided with clamping means
7 8 each of which consists of lugs secured
to the outer surface of the vessel, a screw
stem pivoted in the lugs and a nut on the
screw stem, and the screw stems are received
in the notches 5 and the nuts are employed
to apply tension in sccuring the vessels to
the ring-ends and providing air tight con-
nections with the same by means of said in-
tervening packing rings. The vessel 7 is 1
dry gravity dust separator. It is provided
with an inlet pipe m to receive the dust
ladened air to which inlet pipe 72 a hose of
usual construction is to be secured at the
coupling end m, se¢ Fig. 1; said hose at its
free end having connccted to it any one of
the usual appliances employed for vacuum
cleaning purposes. These vessels [ n ave
each provided with conical hoods 7' 7' whose
bases are securely fastened to the upper
flanges of the ring-ends &* *; said conical
hoods being connected by an arched pipe o.
Ta the conical hood I T provide a din-
phragan 9 suitably secured in place and pref-
erably secured between rings or annuli fas-
tened (o the inner surfuce of the larger end
of the hood. This dinphragm is preferably
of fabvic through which tﬁcs niv Ay puss
and of such a mesh as to prevent the dust

] i passing through it, The vessel s is nelvan-
1 the disks so that |

tageously provided with n perfornted metal
dinphragn #* in the lower portion, and |

prefer to fill this vessel » with excalsior

which i profernbly moistened with wuter or
oil. The lower end of the vessel a g pro-

vided witl a conieal homd # From the swall §
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hich - the pipe » extends to the
, portion of the central frame part 0,
~ which as will appest. from Fig. 2, 18 cesi-
-Co! ‘ the opposite eind

trally contrueted to yeceive
f this:pipe 7. VL

sen -central poction of the frame
o place o' vessel or bottle 8- for.
vith a' pipe s pussing through the
“of aid vessel down into’the iquid
and: the: upper end of the “pipe ta- |
assedmto the ' center “of “the
4 ulso prefer to employ through-
‘the ‘stopper_of this vessel s a-pipe. 10 for-
. niv to replace the liquid ‘of said vessel ‘a8
|5 the same is drawn out in the’ operation of
=2 the machine. ot
" In the operation of the'device of my. im-
provement. the rotation by the motor. ' oon
‘the shaft f and the turbine devices in the.
_gg conical hour glass structure creates a-yacu-
: um to-a greater or less extent -at the cen-.
tral portion of the hour glass structure; in
the pipe #, liood 7, vessél n; hood =', pipe o,
- hood }v‘,f‘vessel’ 1, inlet, pipe m and the hose
95 extending therefrom to the vacuum ‘clean-
“® ing ‘devices.. 'This vacuum causes the dust
1aden:air to be. drawn. through the cleaning
" devices, and. by the inlet pipe. m_into. the
" yeceptaele 7. in which ‘the .greater  portion
" 39 of the dust settles; the:air passing_through
"% ‘the diaphragm 9 through t ie‘hood 1*, pipe
o, hood n! Into the: vessel ». ~This move-
ment. of the air creates n vacuvin in- the
_tube .#* drawing up a minute quantity “of.
the’ liquid - through said tube ¢ and dis-
““charging {he same as a vapor into the pipe
o with the .pnssage,therefhrou’gh of the air
which may contain'a small giantity of very
fine dust. the dust thereby being moistened,
and as the same passes on into the vissel s
the moistened excelsior tnkes up and {akes
out of the air other particles of the dust,
the same heing deposited upon the excel-
.. gior filling of the vessel. The diaphragm
45 »°.of this vessel acts mwore as a sup ort for

~.. stoppe
10 therein,
o pered: and

" -pipe 0, and .

40

the flling material.  The air freec of all
dust  passes through this diaphragm,

through the hood » and pipe ' into the
center chamber of the hour glass vacuwm
producing structure and said air is deliv-
ered in opposite directions throungh the
Turger ends of the said hour glass strocture
into the atmosphere, passing first through
the smaller of the fan deviees, then ex-
panding into the inereased avea, then pass-
ing through the sceond of the fan devices
and expanding into the greater aves andd
~ then passing. througls the i;n'gvr of snid de-
vices and #ill expanding into the increaseld
y nren and being delivered into the attnos-
“ shire, . This progressive expansion of the
es both its velocity mnd stntic
twoeen:ench pair of suction fans,
uevenging . the . veenum prodaeed,
g the velocity and pressure .

50
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. en0408

1 of the fan devices employed or to the 'Size

“essary to make the

at which the air is finally delivered into the
atmosphere. - The:speed at which the fan
devices ave run is the measure of the vaenum
produced in the apparatus to a great extent.

I'do not limit myself to the style or form

7

or number of blades employed therewith, .
or to"the number of fan devices employed
alone ‘or in series at opposite sides of the
center, nor to the relative size of the hour
glass construction.

The vessels 7 and » as shown and herein-
before described, are connected to and sup-

13

ported -from the transverse frame %, and

in this connection air tight joints are formed
with  the packings -that mtervene, conse-
quently these vessels are botly removable and
it is essential that they should he removable
for the reason that the vessel I receives and
holds almost all the dust that is collected
and consequently requires that the collected
dust shonld be occasionally removed and the
vessel cleansed. The moistened- excelsior ov
other maferial in the vessel » ulso requires
to be occasionally replenished so as to most
effectunlly perform the functions thereof,
and to f:-\c',iﬁtate the removal of the vessel
n, I préfer to cmploy

80

83

99

a piece of rubber hose

for the pipe 1 as the same provides the
. p ‘

flexibility necessary. It will hardly be nec-
hoods 7 nt and the pipe
»* removable because the amaller areas there-
of are kept cleansed by the rapid motion
therethrough of the air.

1 prefer to make the curved blades i and 100
their integral flanges & of alumimun or
similar tough light weight metal, for there-
by the weight of the revoluble member is
lessened and in lessening the weight the
power required to opernte it is of course 106
decreased, and I may construet the entire
machine or any part or parts thereof of
aluminum or light weight metal as desired
and T also to advantage may place the ma-
chine and its motor on n wheeled platform 110
so that it may readily be moved aboul.

1 claim ns my invention:

1. A vacuum produeing apparatus cou-
prising spaced impellers of gradually in-

%

creasing jameters, o case also of gradually 115
increasing diameter extending around the

impellers, and a suetion inlet at the smaller
art of the case through which air is drawn
into the case nnd expands toward and is
delivered from the larger end of the case.

9, A vocuum producing apparatus cot-
prising spaced impellers of gradunlly in-
ctensing dinmeters, a ease therefor of in-
erensing dinmeter and open to the atuosphere
at the delivery and largest end, andd nowue- 126
tion inlet at the opposita and smallest endd
of the case,

3. A vacunm producing apparatus con-
prising spneed impellers in series of pro-
grossively incrensing dinmeters, n conical cose 130

120
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adapted to extend around the series of im-
pellers and also of progressivaly increasing
diameters, an inlet for air into the case at
the smaller end, and the air moving through
the case toward the larger end from which
it is expelled and expanded in transit be-
tween each of the series of spaced impellers,

4. In a vacuum producing apparatus, a
case of gradually increusing diameter trans-
versely of the axis, open to the atmosphere
at one end, and an inclosed inlet for air into
the case at the other and smaller end, u
series of spaced impellers of gradually in-
creasing dismeters surrounded by the case,a
shaft therefor placed axially of the case and
the impelling devices of the impellers upon
the faces thereof toward the smaller end of
the case so a5 to draw the air from the smaller
end and force it along toward the larger
and delivery end of the case to be expmlcTed
in transit.

5. A vacuum producing apparatus com-
prising spaced impellers of gradually in-
creasing diameters, an inclosing case there-

5 for agreeing in diameter with said spaced

impellers contiguous to their peripheries and
of Increasing dinmeter on the delivery side
of each impeller and into which the air as
delivered expands, and a suction inlet at
the smaller part of the case through which
air is drawn into the case and is progress-
ively expanded and delivered from the
larger end.

6. A vacuum producirf apparatus com-
prising two_oppositely disposed series of

paced impellers of progressively increasing

iameters for effecting the vacuun, conical
inclosing cases therefor also set in opposi-
tion with the smaller ends adjacent, said
case being also of gradually increasing di-
ameters extending around the impellers, and
a suction inlet between the series of impellers
at the smaller part of the case through

950,405

which the air is drawn toward the respec-
| tive larger and delivery ends of the case
expanding in transit.

7. In a vacuum producing apparatus, the
combination with n double conical or hour-
glass case, o suction inlet in the center and
smaller part of the case through which air
is drawn into the case, a shaft passing axi-
ally through the hour-glass cnse, series of
spaced impellers of graudually increasing di-
ameters mounted on said shaft in said case
and means for revolving the same.

8 In a vacuum producing apparatus, a
conical skeleton frame structure divided
centrally along a horizontal line, internal
sheet metal cones within said skeleton frame
a central shaft passing axially through snid
structure, spaced impellers of graduslly in-
creasing diameters mounted upon said shaft,
and means for actuating the same, and a
suction inlet at the smaller part of the case
through which air is drawn 1nto the case.

9. In a vacuum producing apparatus, a
revolable vacuum producer, consisting of
spuced revoluble devices in series, each rev-
oluble device consisting of an imperforate
center and peripheral impellers, the revolu-
ble devices being of gradually increasing di-
ameters, a shaft on which the same are
mounte&, a case also of gradually increasing
diameter extending around the revoluble de-
vices, a suction inlet at the smaller end of
the case through which air is drawn into
the case and is directed through the case
and delivered from the larger end, the air
in transit expanding between the respective
revoluble devices.

Signed by me this 23d day of July 1908.

LEMUEL WILLIAM SERRELL.

Witnesses:
Geo. T. Pinckxey,

Berrea M. ALLEN.
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